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On the log [Н.О]/[НХ] vs. log анх Relationships of Aqueous 
Solutions of Acids 


О zalezno$ci log [H?O]/[HX] vs. log анх wodnych roztworów kwasów 


Об зависимости log [H;O/[HX] vs. log анх водных растворов кислот 


In an attempt to elucidate the perchlorate effect in chloride and nitrate 
ion exchange systems [1] I have noticed parallel variations of Ry vs. log aux 
(for perchlorate ions) and log [Н.О]/[НХ] vs. log. анх in the investigated 
range of concentrations of the acids. This observation could be interpreted 
by assuming that the differences in the behaviour of perchlorates in chlo- 
ride and nitrate systems [2] are due to different activity of perchlorates 
relative to the activity of the ionic medium. Therefore, the mean mole 
numbers of water corresponding to one mole of the acid were calculated 
from the density and concentration of aqueous solutions of HCl, HNO, and 
HCIO, [3, 4] for the whole ranges of their concentrations. The results are 
presented in Table 1. 


It follows from the data that the number of moles of water per one 
mole of acid is: 

a) within calculation error identical for НСІ, НСО, and HNO, at a 
given molar concentration, 

b) decreasing with the concentration of electrolyte approximating in 
the limit 4 in the case of НСІ and 3 for HCIO, and HNO,. 

Constant molar amount of water obtained for one mole of all three 
acids suggests that the hydration of the proton H* seems to be the pre- 
dominant process. 

Graphical relationships of log[H;,O]/[HX] vs. log agx (values of анх 
were taken from Ref. [5] presented in Fig. 1, have two characteristic 
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Fig. 1. Relationships between log [H;O]/[HX] (Mole/Mole) and log анх5) of the 
aqueous solution of the acids: 1 — HCl; 2 — НСІО;; 3 — HNO; 


break points: the first, at ca 2 M concentrations of HX, when the molar 
ratio H9O:HX is about 25, is observed for all three acids; the second occurs 
at high concentrations of the acids and corresponds to H,O:HX ratios ca. 8 
in the case of HCIO,, са 4 for НСІ and ca 3 for НМО.. 

In certain concentration ranges the log [H,O]/[HX] relationships are 
linear; for low concentrations (lower than 2 M) the plot is common to all 
three acids; for higher concentrations the line of НМО. deviates from the 
common line of НСІ and HCIO, and at the highest concentrations (above 
5 M) the latter acids also behave in an individual manner. These effects 
can be interpreted in terms of Azzan's theory [5]. 
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Table 1 
Molarity Log анх [5] [H,O]/[HX] Mole/Mole 
TUM на HCIO, | HNO, нс! | нмо, | нао, 
0.1 — 1.096 —1031 | 1400 = 552 554 
0.2 — 0.812 —0.802 |  —0817 211 250 218 
0.3 —0.640 |  —0.630 | — 0.651 184 181 183 
0.5 — 0.416 —0.403 |  —0.436 110 105 109 
0.7 — 0.259 —0.344 |  —0.289 18 тї 18 
1.0 — 0.081 —0.059 | —0.125 | 55 53 53 
1.5 0.141 0.186 | 0.018 36 34 35 
2.0 0.333 0.95 | 0.237 21 25 26 
2.5 0.497 0.588 | 0.376 21 19 21 
3.0 0.649 0.5176 | 0.500 17 16 17 
4.0 0.933 1166 | 0.723 13 11.5 12 
5.0 1.198 1579 | 0.912 10 8 10 
6.0 1.469 20200 | 1016 | в 1 1.5 
1.0 1707 | 2.508 | 1.221 | 1 5.5 6.2 
8.0 1.956 3.027 1.352 6 5 5.2 
9.0 | 2185 3.584 1.468 5 4 4.5 
10.0 | 2.368 | 4234 1.518 44 3 3.8 
11.0 2.630 m 1.619 4.3 = 3.2 
12.0 2.850 = 1.779 4.2 = 2.8 
14.0 = = 1970 | — Ex 2.8 


STRESZCZENIE 


W zakresie niskich stężeń roztworów (niższych od 2 m) zależność 
log [Н.О/НХ] vs. log aux jest liniowa i identyczna dla trzech badanych 
kwasów: HCl, НСІО,, НМО.. W obszarze stężeń 2—5 m analogię wykazują 
roztwory НСІ i HCIO,; w bardziej stezonych roztworach oba kwasy wy- 
kazują różny przebieg zależności log [Н.О]/[НХ] vs. log анх. 

Zaobserwowane efekty odgrywają istotną rolę w procesie ekstrakcji 
i wymiany jonowej i mogą być wyjaśnione w oparciu o teorię Azzana. 


РЕЗЮМЕ 


В пределах низких концентраций растворов (ниже 2 м) зависимость 
log [H9O]/[HX] vs. log анх бывает линейной и идентичной для трех иссле- 
дованных кислот: HCl, HCIO,, НМО.. 

В зоне концентрации 2—5 и провяляют аналогию растворы НС и 
НСІО,; в более сконцентрированных растворах обе кислоты проявляют 
разные зависимости log [Н.О]/[НХ] vs. log анх. 

Полученные результаты играют существенную роль в процессе 
экстракции и ионного обмена и могут быть объяснены при помощи 
теории Аззана. 


А 
у 
є 4 
E ei 
Е 
e] 
= 
е 
в.а 
Ф 
di 
" 
| 
1 Е 
"A 
М 4 


Í 
т * 
۰ n 


о об 1 Дам А ай | P 2 


IUS "rp s 


| WEM YT P . П ic " - * № 
quem ma ЕГЕТЕ R 


T АШ -4 |’ TR 
ifa io o t 


re 


L ? 4 سف‎ H- Ne -- mme وه‎ - 
Pa "iE | А Е 

ў єў ف‎ м! і < с GAME И. Ant- Dl 

Ут тү Gia < і 


G: "А р Taj- 
Loc eu d а | ھ940‎ > i 
| imt жи он 1 окыр! 
Mit 


E^ и 
«4 \ h 
at u* , 
44 4 
n | LT 
т Ot | 1 "э 
n “® uj 06 ! 
| AT ' i 3 us 
! £4 ts 3 | $ 7 Jj | 
3 " & * ne 
| 4» | H Г ¥ pt Я 
ambos loe adi 
cH ! EP (414 - 
K3 Ls г 1 а. IN ou p. 25 


wagen г 


“4 
DA 
ji 
ч, 
۹ 
“^ 
© 
t 
4 
А 


EMIL AL. 


№ углы, 7. t ч pi к? mc ee ER 
/ , ^) | 7 MAV б а 4 [^ 1T фи | px act © да 
UE муа, A емен а UE А гиф 


> 7 К, TAE wg а D h. Ti i Apa Эе з ү TU "үз н "ch 


) et М IEP LE f) 1 і М Ig, Т к. EI APR ur “j \ T Е M очі 
"c ld d ҮЛ. em gol 1 “күм MEL Е 
LI = r Е 
m „жос M ul ў а ا‎ ТРЕ ү, iy ty" - у ERIS A" HC qom 
| "HUOr una УЗО, AP И И t4 ui у Tun 
MS aê tact acide in ое | oiea 
арм; Ул onio) DID TRUM CTI "213 m. 71 
A - я b 

ай Зы ви Бп те ЫР [^] Fw DUST Р b1 j i" | er PS "rcs H p 
"mahi í qon SAH ODON ede: N n и "Я 

JO м ыы чего mue. voli d "$—2 ursa Wf «dps 


fup Area cov vob at od rep [inm Mm атмыр ул excu ОВ 


Е IT vut û EPPS Е aT оно 
е "P m mecum Tyrannus tt 
л М) be rad. ny i ү D M h^ т n иќ rs п у 
bu: ; LIN ] кук v ? iE v1 m А ie: oro NE PAPA Д P MM 
- ds Ё А ТЕ == тү: x ми... b "бър, uno 
- - Y í ч. f | 
= і 
— 
"mo T ; E ч - 


